Linkage analysis of GLUT1 (HepG2) and GLUT2 (liver/islet) genes in familial NIDDM.
Familial NIDDM probably results from combined inherited defects of insulin secretion and action. Members of the facilitative glucose transporter family are strong candidates for both defects, and RFLPs for both GLUT1 (erythrocyte) and GLUT2 (liver/islet) genes have been associated with NIDDM in some populations. To test the hypothesis that GLUT1 and GLUT2 mutations contribute to the inherited predisposition to NIDDM, we examined linkage of these loci with NIDDM in 18 large Utah white pedigrees (two and three generation) ascertained for > or = 2 NIDDM siblings. We used two RFLPs detected with Xba1 and Stu1 for the GLUT1 transporter. For the GLUT2 (liver/beta-cell) transporter gene, we used an RFLP detected with EcoR1 and a highly polymorphic (6-allele) dinucleotide (microsatellite) repeat. Analysis was performed with the MLINK program of the LINKAGE package. We tested four models for each locus: dominant and recessive, with IGT alternately considered as unknown affection status, or affected if IGT was diagnosed < or = 45 yr of age and unknown if > 45 yr. Disease gene frequencies were chosen to give approximate disease prevalence in American whites (q = 0.03, dominant; q = 0.25, recessive). Linkage of GLUT1 and NIDDM was strongly and significantly rejected under all models, with total (pooled) LOD scores of -5.7 to -8.9, indicating > 500,000:1 odds against linkage. Pooled LOD scores were significantly negative (< -2.0, or 100:1 odds against linkage) to a recombination fraction of > 5%. No heterogeneity was apparent. Analysis of GLUT2 gave similar results, with LOD scores of < -4.0 under each model, indicating at least 10,000:1 odds against linkage.(ABSTRACT TRUNCATED AT 250 WORDS)